Kurume Medical Journal Vol. 58, No. 1, 2011 who underwent surgery for CSDH at our institution between January 1998 and December 2009. Median age was 78.6 years (range, 52-95 years). Incidence gradually increased with age, peaking in the seventh decade ( Fig. 1) . The 92 patients were classified into 2 groups according to a randomly allocated operative procedure: Group A (n=58), one burr hole with closed system drainage without irrigation; and Group B (n=34), one burr hole with closed system drainage after irrigation. Baseline characteristics of patients in each group are given in Table 1 . Patients were neurologically evaluated using the Japan Coma scale [6] and mental state was analyzed with the revised Hasegawa Dementia Scale [7] . Postoperative condition was assessed at discharge using the Glasgow Outcome Scale (GOS) [8] . Patients with GOS showing good recovery or moderate disability were considered to have good outcomes. Patients with GOS showing severe disability, vegetative state or death were judged as having poor outcomes. Patients who had dementia or neurological deficits due to cerebrovascular disease preoperatively and regained their previous condition after surgical intervention were considered to show good outcomes.
For Group A, a burr hole was drilled under local anesthesia and a drainage catheter was inserted and connected to a collection bag (FORTE GROW MEDICAL VIETNAM CO., LTD, TINH DUONG, VIETNAM). For Group B, a burr hole was drilled under local anesthesia, then a 5-Fr Nelaton tube was inserted into the cavity and the subdural hematoma was washed out with warm sterile saline until the irrigation fluid ran clear. A drainage catheter was then inserted and connected to a collection bag. All patients were in bed in a supine position with a collection bag on the bed. Drainage was extracted when ineffectiveness in reducing residual hematoma was noted 1 or 2 days postoperatively.
CSDH was defined as the presence of a typical neomembrane and liquefied blood in the hematoma cavity. These findings were confirmed during surgery in all patients. Patients showing reappearance of neurological symptoms with increasing hematoma cavity volume on the operated side within a few months after surgery were considered to have recurrence and underwent a repeated operation.
Rates of good and poor outcomes, recurrence and death were compared between surgical groups. Statistical analysis was conducted using univariate and multiple logistic regression analysis. On preoperative computed tomography (CT), hematomas in Group A showed low density in 8 patients, iso-density in 15, high density in 24, and mixed density in 11. In Group B, hematomas showed low density in 3 patients, iso-density in 12, high density in 10, and mixed density in 9. CSDHs were unilateral in 52 patients in Group A and 31 patients in Group B and bilateral in 6 patients in Group A and 3 patients in Group B. No significant differences between groups were seen for clinical characteristics such as age, sex, preoperative hematoma density on CT, or duration of hospitalization (Table 1-1, 2) . Good outcomes were obtained in 48 of 58 patients (82.0%) in Group A and in all 34 patients (100%) in Group B. Poor outcomes were noted for 10 patients (18.0%) in Group A and no patients (0.0%) in Group B. Two patients (3.4%) died in Group A. No deaths were directly related to surgery, but 1 patient died of recurrent acute myocardial infarction 3 days after surgery and the other died due to aspiration pneumonia 1 year postoperatively. No patients had died as of the final follow-up after surgery in Group B. No significant differences in rates of good outcomes and deaths were apparent between groups. However, poor outcomes (including the 2 deaths) were significantly more frequent in Group A (p=0.009) ( Table 1 -2). The authors analyzed factors associated with the outcome of CSDH by logistic regression analysis, and found that duration of hospital stay, anticoagulant therapy, presence of dementia and burr hole drainage alone were significant independent risk factors in CSDH (Table 2-1, 2) . Thus, drainage with irri- SURGICAL TECHNIQUES FOR TREATING CSDH gation had a stronger association with good outcomes as compared with drainage alone.
RESULTS

Group
Recurrence was identified in 1 patient in Group B (2.9%) and 6 patients in Group A (10.3%). All except one recurrence occurred within 3 weeks after surgery, with residual hematomas found on CT within a few days after surgery in 5 of 7 recurrences. Although no significant difference was noted between groups, the recurrence rate was 3-fold higher in Group A (10.3%) than in Group B (2.9%, p=0.191) (Table 1-2).
DISCUSSION
Burr hole surgery is currently the most common therapeutic surgical treatment for CSDH and burr hole drainage has been reported to be superior to burr hole irrigation [9] . However, whether drainage alone or drainage with irrigation is better for patients with CSDH remains unclear [1, 2, 4, 5, [10] [11] [12] [13] [14] [15] [16] [17] .
Zakararia et al. [2] reported good outcomes in 83.3% of patients who underwent drainage and 87% of patients who received drainage with irrigation. Muzii et al. [1] stated that 90.9% of patients who received drainage and 70.8% of patients who underwent drainage with irrigation showed complete recovery. No significant differences in good outcomes between the two surgical techniques were identified in either report. In the present study, good outcomes were seen in 82% of Group A patients and 100% of Group B patients, comparable to previous reports. In contrast, 18% of patients in Group A and no patients in Group B showed poor outcomes. Poor outcomes were significantly more frequent in Group A (p=0.009) ( Table  1 -2) and furthermore, the logistic regression analysis indicated that drainage with irrigation had a significantly stronger association with good outcomes as compared to drainage alone. Duration of hospital stay, anti-coagulant therapy, and presence of dementia were also significant factors associated with poor outcomes of CSDH. Despite various surgical treatment options, CSDH recurs in some patients. Muzii et al. [1] reported recurrence rates of 4.5% for the group with drainage alone and 20% for the group with drainage and irrigation, showing no significant difference. Zakararia et al. [2] demonstrated recurrence rates of 14.3% in the drainage group and 10% in the drainage with irrigation group, again showing no significant difference. Kuroki et al. [11] reported recurrence rates of 1.8% with drainage alone and 11.1% with drainage and irrigation. The recurrence rate was significantly lower for drainage alone than for drainage with irrigation. In the present study, although no statistical difference was noted between groups, the recurrence rate was 3-fold higher in drainage alone (10.3%) than in drainage with irrigation (2.9%, p=0.191) (Table1 1-2) . The present findings thus support the efficacy of irrigation followed by drainage for the treatment of CSDH with a lower recurrence rate.
The present study was a non-randomized, retrospective study. Therefore, the authors could not deny the possibility of bias in selection of surgical technique. It is conceivable that patients in Group A might have been selected for treatment with drainage alone rather than drainage with irrigation because of poorer clinical conditions, as drainage without irrigation is 
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simpler and quicker than drainage with irrigation.
As the subject cohort in this series was insufficient to reach definitive conclusions regarding the optimal surgical technique for CSDH, investigations using a larger group of patients are needed to confirm these preliminary data.
CONCLUSION
These results indicate that burr hole drainage with irrigation has a significantly stronger association with good outcomes compared to drainage alone, and could be a reliable and effective operative method for the treatment of CSDH with a lower recurrence rate.
